
WHARF MINE

LEAD, SOUTH DAKOTA

SINGLE CELL SELENIUM LEACHING MODEL

Area - North Trojan Pit Overlap 02

INPUT BLOCK

INFILTRATION Total Drainage Area: 6.37 ac

Unreclaimed Infiltration Rate: 9 in/yr

Reclaimed Infiltration Rate: 4.5 in/yr

LEACHABLE SELENIUM Average Se Concentration: 0.159 mg/kg

Leachable Se: 0.070 %

Leachable Se Concentration: 0.01113 mg/kg

TIME Start Time yrs 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00

Time Step yrs 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

End Time yrs 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00

Calendar Year year 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

TIME DEPENDENT DATA Infiltration  Rate in/yr 9 9 9 9 9 9 9 9 9 9 4.5 4.5 4.5

Barren Rock Backfill Added tons 38,955 106,488 203,773 838,797 -116,405 -230,058 157,577 801,282 50,691 0 0 0 0

Spent Ore Backfill Added tons 0 0 0 0 0 0 0 0 555,668 555,668 555,668 555,668 555,668

Cumulative Backfill tons 38,955 145,443 349,217 1,188,014 1,071,609 841,550 999,127 1,800,409 2,406,768 2,962,436 3,518,104 4,073,772 4,629,440

CALCULATION BLOCK

DATA BLOCK FORMULA UNITS 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

INFILTRATION Inflow from Infiltration A drainage area x infiltration rate ft
3

208,056 208,056 208,056 208,056 208,056 208,056 208,056 208,056 208,056 208,056 104,028 104,028 104,028

WATER:ROCK RATIO Backfill B tons 38,955 145,443 349,217 1,188,014 1,071,609 841,550 999,127 1,800,409 2,406,768 2,962,436 3,518,104 4,073,772 4,629,440

Water C A x conversion factor L 5,891,490 5,891,490 5,891,490 5,891,490 5,891,490 5,891,490 5,891,490 5,891,490 5,891,490 5,891,490 2,945,745 2,945,745 2,945,745

Rock D B x conversion factor kg 35,339,693 131,944,072 316,804,037 1,077,748,220 972,146,939 763,441,433 906,393,191 1,633,303,812 2,183,383,344 2,687,476,874 3,191,570,404 3,695,663,935 4,199,757,465

Annual Water:Rock Ratio E C / D L/kg 0.166710 0.044651 0.018597 0.005466 0.006060 0.007717 0.006500 0.003607 0.002698 0.002192 0.000923 0.000797 0.000701

Cumulative Water:Rock Ratio F E + previous year F L/kg 0.166710 0.211362 0.229958 0.235425 0.241485 0.249202 0.255702 0.259309 0.262007 0.264200 0.265123 0.265920 0.266621

LEACHED CHEMICALS Cumulative Leached Chemical G 1.45 x F
0.222

% 0.9744856 1.0272014 1.0466124 1.0520853 1.0580384 1.0654529 1.0715607 1.0748982 1.0773713 1.0793660 1.0802020 1.0809221 1.0815544

Cumulative Leached Chemical H G x leachable chemical concentration mg/kg 1.08460E-02 1.14328E-02 1.16488E-02 1.17097E-02 1.17760E-02 1.18585E-02 1.19265E-02 1.19636E-02 1.19911E-02 1.20133E-02 1.20226E-02 1.20307E-02 1.20377E-02

Annual Leached Chemical I H - previous year H mg/kg 1.08460E-02 5.86727E-04 2.16045E-04 6.09136E-05 6.62575E-05 8.25234E-05 6.79795E-05 3.71466E-05 2.75259E-05 2.22009E-05 9.30435E-06 8.01497E-06 7.03749E-06

Annual Leached Chemical J I x D mg 383,295 77,415 68,444 65,650 64,412 63,002 61,616 60,672 60,100 59,665 29,695 29,621 29,556

OUTFLOW Water Out K C L 5,891,490 5,891,490 5,891,490 5,891,490 5,891,490 5,891,490 5,891,490 5,891,490 5,891,490 5,891,490 2,945,745 2,945,745 2,945,745

Water Outflow Rate L K x conversion factor gpm 2.96 2.96 2.96 2.96 2.96 2.96 2.96 2.96 2.96 2.96 1.48 1.48 1.48

Average Chemical Concentration M J / K mg/L 0.065059125 0.013140168 0.011617397 0.011143109 0.010933065 0.010693698 0.010458497 0.010298188 0.010201098 0.010127239 0.010080805 0.010055391 0.01003337

VARIABLE



13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

555,668 555,668 555,668 555,668 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5,185,108 5,740,776 6,296,444 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038

104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028

5,185,108 5,740,776 6,296,444 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112

2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745

4,703,850,995 5,207,944,525 5,712,038,055 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585

0.000626 0.000566 0.000516 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474

0.267247 0.267813 0.268329 0.268803 0.269276 0.269750 0.270224 0.270698 0.271172 0.271646 0.272120 0.272594 0.273068 0.273541 0.274015 0.274489 0.274963 0.275437 0.275911 0.276385 0.276859 0.277333

1.0821178 1.0826259 1.0830883 1.0835127 1.0839364 1.0843596 1.0847823 1.0852043 1.0856257 1.0860466 1.0864670 1.0868867 1.0873059 1.0877245 1.0881426 1.0885600 1.0889770 1.0893934 1.0898092 1.0902244 1.0906391 1.0910533

1.20440E-02 1.20496E-02 1.20548E-02 1.20595E-02 1.20642E-02 1.20689E-02 1.20736E-02 1.20783E-02 1.20830E-02 1.20877E-02 1.20924E-02 1.20970E-02 1.21017E-02 1.21064E-02 1.21110E-02 1.21157E-02 1.21203E-02 1.21249E-02 1.21296E-02 1.21342E-02 1.21388E-02 1.21434E-02

6.27115E-06 5.65433E-06 5.14723E-06 4.72304E-06 4.71657E-06 4.71011E-06 4.70368E-06 4.69727E-06 4.69087E-06 4.68450E-06 4.67815E-06 4.67181E-06 4.66550E-06 4.65920E-06 4.65293E-06 4.64667E-06 4.64043E-06 4.63422E-06 4.62802E-06 4.62184E-06 4.61568E-06 4.60953E-06

29,499 29,447 29,401 29,359 29,319 29,279 29,239 29,199 29,159 29,119 29,080 29,041 29,001 28,962 28,923 28,884 28,846 28,807 28,768 28,730 28,692 28,653

2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745

1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48

0.010013952 0.009996592 0.009980902 0.009966593 0.009952932 0.009939314 0.009925739 0.009912206 0.009898715 0.009885266 0.009871858 0.009858492 0.009845168 0.009831884 0.009818641 0.00980544 0.009792278 0.009779157 0.009766076 0.009753035 0.009740033 0.009727071



35.00 36.00 37.00 38.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00 52.00 53.00 54.00 55.00 56.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

36.00 37.00 38.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00 52.00 53.00 54.00 55.00 56.00 57.00

2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112

2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028 104,028

6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112 6,852,112

2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745

6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585 6,216,131,585

0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474 0.000474

0.277806 0.278280 0.278754 0.279228 0.279702 0.280176 0.280650 0.281124 0.281598 0.282071 0.282545 0.283019 0.283493 0.283967 0.284441 0.284915 0.285389 0.285863 0.286336 0.286810 0.287284 0.287758

1.0914669 1.0918799 1.0922925 1.0927044 1.0931158 1.0935267 1.0939371 1.0943468 1.0947561 1.0951648 1.0955730 1.0959807 1.0963878 1.0967944 1.0972005 1.0976060 1.0980111 1.0984156 1.0988195 1.0992230 1.0996259 1.1000284

1.21480E-02 1.21526E-02 1.21572E-02 1.21618E-02 1.21664E-02 1.21710E-02 1.21755E-02 1.21801E-02 1.21846E-02 1.21892E-02 1.21937E-02 1.21983E-02 1.22028E-02 1.22073E-02 1.22118E-02 1.22164E-02 1.22209E-02 1.22254E-02 1.22299E-02 1.22344E-02 1.22388E-02 1.22433E-02

4.60341E-06 4.59731E-06 4.59122E-06 4.58515E-06 4.57910E-06 4.57307E-06 4.56705E-06 4.56106E-06 4.55508E-06 4.54912E-06 4.54318E-06 4.53725E-06 4.53135E-06 4.52546E-06 4.51959E-06 4.51373E-06 4.50790E-06 4.50208E-06 4.49627E-06 4.49049E-06 4.48472E-06 4.47897E-06

28,615 28,577 28,540 28,502 28,464 28,427 28,389 28,352 28,315 28,278 28,241 28,204 28,167 28,131 28,094 28,058 28,022 27,985 27,949 27,913 27,878 27,842

2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745 2,945,745

1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48

0.009714149 0.009701265 0.009688421 0.009675615 0.009662849 0.00965012 0.00963743 0.009624778 0.009612163 0.009599587 0.009587048 0.009574546 0.009562081 0.009549654 0.009537263 0.009524909 0.009512592 0.009500311 0.009488066 0.009475857 0.009463684 0.009451547


